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• + " The status of the MIPAS instrument will be described in some details. This includes the testing of the instrument and the presentation of first spectra. Derived vertical profiles of trace constituents will be intercompared with validation measurements. Results on non-LTE effects and on clouds properties will be presented, too. The talk will be concluded with future expectations on MIPAS.
JMA2
9:10am Invited Infrared remote sensing in the presence of clouds with AIRS-AMSU-HSB, M. Chahine, Jet Propulsion Lab., Pasadena, CA, USA. The Atmospheric Infrared Sounder (AIRS) and its two companion instruments (AMSU) and (HSB) are designed to provide, worldwide, atmospheric temperature and humidity profiles with radiosonde accuracy. The performance of AIRS since launch on Aqua has been exceptional indicating that it will meet or exceed its objectives.
JMA3
9:50am Airs in orbit infrared calibration performance, S. Gaiser, Jet Propulsion Lab., Pasadena, CA., USA. The Atmospheric Infrared Sounder (AIRS), launched on the Earth Observing System (EOS) Aqua platform in May, 2002, has been operating stably, in normal data acquisition mode, for five months. Based on cloud-free, sea surface temperature comparisons, the in-orbit radiometric calibration is very stable, and has been validated to an absolute accuracy of better than 0.5K, consistent with the 0.2K absolute radiometric accuracy determined pre-launch. Based on upwelling radiance spectra, the in-orbit spectral calibration is stable to better than 0.1% of the Spectral Response Function (SRF) FWHM, and has an absolute accuracy of 0.5% of the SRF FWHM. A small increase (up to 15%) in Noise Equivalent Delta Temperatures (NEdTs) has been observed, and is consistent with a reduction in system transmission due to ice accumulation. Given the precision and stability of its measurements, AIRS should contribute significantly to both weather forecasting and climate studies.
JMA4
10:10am Scanning High-Resolution Interferometer Sounder (S-HIS) aircraft instrument and validation of the Atmospheric Infrared Sounder (AIRS), H. Revercomb, R. Knuteson, F. Best, D. Tobin, D. LaPorte, S. Ellington, M. Werner, R. Dedecker, R. Garcia, N. Ciganovich, H. Howell, Univ. of Wisconsin-Madison, Madison, WI, USA; W. Smith, NASA Langley Res. Ctr., Hampton, VA, USA. S-HIS developments improve aircraft capabilities for observing the earth-emitted spectrum in great detail and high accuracy. With its spatial mapping, S-HIS is a powerful tool to validate spectra from AIRS on the NASA Aqua satellite. Commissioning phase in-flight measurements of the MIPAS FT-spectrometer on ENVISAT were analyzed with a dedicated IDL tool regarding radiometric accuracy. This included FT instrument characterization as well as parts of level 1b processing, both independent from the nominal ESA data processing and in-flight characterization. At the present state of analysis MIPAS was found to operate close to the physical sensitivity limit with radiometric errors not exceeding the specifications.
FTS-Monday

FMC2
2:30pm Characterisation and correction of the instrument line shape in Fourier-transform spectrometry, F. Chateauneuf, S. Lantagne, R. Poulin, ABB Bomem, Quebec, PQ, Canada. A characterisation for the instrument line shape of a Fourier-transform spectrometer is presented. It includes the off-axis effect and a generic term taking into account variation of the transfer function with the path difference. A correction algorithm is also presented.
FMC3
2:50pm Detailed lineshape measurements using a high resolution, high divergence fourier transform spectrometer, J. -P. Bouchard, Univ. Laval, Québec, PQ, Canada; P. Tremblay, Telops Inc. StAugustin, PQ, Canada. A high resolution, high divergence Fourier transform spectrometer for detailed instrument lineshape study is presented. The instrument will allow better validation of instrument line-shape models. 
FTS-Monday
FMD6
Matrix algorithm for integration and inversion of instrument line shape, R. Desbiens, Univ. Laval, Quebec, PQ, Canada; P. Tremblay, Telops Inc., St-Augustin, PQ, Canada; J. Genest, Univ. of Ottawa, Ottawa, ON, Canada. We propose a new and efficient matrix algorithm for the integration and the inversion of wavelength dependent effects in Fourier transform spectrometers. The proposed algorithm takes into account and overcomes finite resolution difficulties.
FMD7
Fourier transform spectroscopy of gas-phase YbH and YbD, I. Gordon, P. Bernath, Univ. of Waterloo, Waterloo, ON, Canada; M. Dick, C. Linton, Univ. of New Brunswick, Fredericton, NB, Canada. The visible and infrared emission spectra of YbH/D were recorded with a Fourier transform spectrometer. New bands were observed in the range 4600-5700 cm -1 . These experiments are the first step in a project to investigate spectra of lanthanide hydrides.
FMD8
Atomic and molecular spectroscopy with the Imperial College VUV high resolution fourier transform spectrometer, R. Blackwell-Whitehead, J. Pickering, A. Thorne, Imperial College, London, United Kingdom. We report on recent measurements at Imperial College using our high resolution VUV Fourier Transform Spectrometer to study atomic and molecular spectra relevant to astrophysics and atmospheric physics. A miniature FTS instrument where the moving mirror runs on a MEMS-based guiding mechanism is presented. Spectra obtained with a 10 x 15 x 2.5 cm brassboard at 0.1 cm -1 resolution will be discussed.
FTS-Monday
FMD12
First laboratory measurement of the infrared absorption cross section of a new atmospheric greenhouse gas, S. Melo, D. Barclay, K. Strong, S. Mabury, N. Stock, M. Toohey, Univ. of Toronto, Toronto, ON, Canada. We report on the first measurements of infrared spectra of 6:2 FTOH. The measurements were taken using a 25-cm-path cell at room temperature over the spectral range 900-3500 cm -1 . Our results reveal 6:2 FTOH as a potentially important greenhouse gas. Presented is an overview of the CrIS optical hardware, signal processing hardware and ground calibration software necessary for the production of SDRs. The ground calibration software's 9 modular groups will be examined. With the advent of high-resolution infrared spectroscopic observations of the atmosphere the need for precise characterization of spectral line shapes has arisen and is being met using ultra-highresolution FTS in the laboratory. Noise-equivalent spectral radiance (NESR) is an important figure of merit that defines the sensitivity limit of interferometry. NESR is predicted and measured for a novel variation of Barringer's interferometer, which employs refractive scanning by a flat compensator plate. We present the first results of an algorithm to retrieve tropospheric ozone abundances from the 1000 to 1100 cm -1 spectral region. This algorithm will be used to monitor tropospheric ozone and, with meteorological observations, determine the origins of the ozone. A historical review of FTS in astronomy will show that after an explosion in the 70's the number of instruments currently in service or in project has been constantly declining with the advance of array detectors in size and sensitivity, in favor of grating spectrometers considered more sensitive. However, specific niches remain, and some revival could come with extremely large telescopes. We have built an intracavity laser absorption spectrometer based on a pulsed Ti:Sa laser synchronized to a commercial continuous scan interferometer. A two generation times technique was used to improve the signal-to-noise ratio. Overtone absorption spectra will illustrate the technique. An interferometer consisting entirely of optically contacted optical elements is described. The interferometer is part of a system to measure the pmode oscillations of stars from the Doppler signal on a fringe, in the visible.
FMD13
FMD24
FWB2
11:40am Astronomical far-infrared FTS of the FIS instrument onboard the
FTS-Thursday
A passive method to detect and quantify chemical vapors based on a dual beams FTS named CATSI will be presented. The instrument automatically removes the background signal to improve the detection efficiency. We will discuss a fast and accurate forward model for the NAST-I instrument. The forward model is capable of modeling the observed radiances at different observation altitudes using a single set of the forward model parameters.
OMB3
11:40am Validation of spectroscopy and water vapor continuum in the infrared using airborne FTS observations, S. Newman, J. Taylor, Met Office, Farnborough, United Kingdom. Comparisons between radiative transfer calculations and airborne FTS infrared spectra are used to investigate the accuracy of current models, concentrating on recent spectroscopy updates and the water vapor continuum. The assimilation of Atmospheric InfraRed Sounder, Advanced Microwave Sounding Unit-A and Humidity Sounder Brazil (AIRS/AMSU/HSB) data by Numerical Weather Prediction (NWP) centers is expected to result in improved forecasts. Specially tailored radiance and retrieval products derived from AIRS/AMSU/HSB data are being prepared for NWP centers. There are two types of productsthinned radiance data and full resolution retrieval products of atmospheric and surface parameters. The radiances are thinned because of limitations in communication bandwidth and computational resources at NWP centers. There are two types of thinning: a) spatial and spectral thinning, and b) data compression using principal component analysis (PCA). PCA is also used for quality control and for deriving the retrieval first guess used in the AIRS processing software. Results show that PCA is effective in estimating and filtering instrument noise. The PCA regression retrievals show layer mean temperature ( 1 km in troposphere, 3km in stratosphere) accuracies of better than 1 K in most atmospheric regions from simulated AIRS data. Moisture errors are generally less than 15% in 2 km layers, and ozone errors are near 10% over approximately 5 km layers from simulation. The PCA and regression methodologies will be described. (CRYSTAL-FACE) experiment, the Proteus with the NAST-I instrument under flew the Aqua satellite on five different occasions. For the last under flight, July 26, 2002, AIRS was in a stable earth viewing operating mode . In this paper, the much higher spectral and spatial resolution airborne NAST-I radiance spectra are reduced to AIRS resolution for direct comparisons of the AIRS observed radiance spectra. Residual differences due to instrument line shape differences are accounted for using line-by-line radiative transfer calculations for both instruments using nearby radiosonde profiles. AIRS spectral radiances are also transformed to vertical temperature and moisture profiles using exactly the same statistical retrieval algorithms and training data used to process the NAST-I data during CRYSTAL-FACE field program. AIRS radiance and retrievals are compared with those of NAST-I obtained from the full resolution NAST-I data as well as from the NAST-I radiance spectra reduced to spectral and spatial resolution of the AIRS. The results of these comparisons are discussed with respect to spectral coverage and resolution, cloud effects, and other surface and atmospheric influences. Knowledge of the surface, ground or cloud, emissivity is essential for remote sensing parameters retrieval, radiation balance study, and satellite data assimilation. Emissivity in infrared spectral region, which measures a surface's ability to radiate energy, is the vital link in remote sensing of actual ground or cloud surface temperature. By taking advantage of high-spectral resolution semicontinuous spectral measurements provided by interferometer or grating spectrometer, the unified ground/cloud emissivity temperature separation technique will be demonstrated to separate spectral independent temperature and spectral dependent emissivity of the ground and cloud surfaces. Besides ground and cloud emissivity spectrum, their respected actual temperature, and their corresponding surface pressure can also be determined. There is a reasonable hope that, due to this recent exploration and the availability of highspectral resolution infrared measurements, the improved usage of the global satellite infrared radiances under cloudy and over non-water areas can be achieved in the near future. (2006), GIFTS (2005/6) and ABS/HES (~2010), hyperspectral noise filtering has become a new challenge for improving atmospheric and surface retrieval. A wavelet-based noise filtering scheme is applied to hyperspectral observations. The optimal threshold for each wavelet subband minimizes the mean square error of the result as compared to the unknown, exact data and is determined by the method of generalized cross validation (GCV). The wavelet transforms used here are fast and are done in-place without additional memory needed. Also, the noise filtering scheme has low complexity for hardware implementation and does not rely on an estimate of noise equivalent radiance (NER). Colored or white noise can be filtered with this scheme. Furthermore, it can be embedded in a wavelet-based hyperspectral lossy data compression scheme. These features have made it an ideal candidate for both onboard and ground hyperspectral noise filtering. The AIRS is a high spectral resolution infrared sounder with an unprecedented 2378 bands and a spatial resolution of 13.5 km. The MODIS cloud detection algorithm reports a confidence of clear sky in four categories for all MODIS pixels at 1-km resolution. The method has been refined using data from the Terra platform as well as Aqua and validated against ground-based and aircraft measurements. Currently, efforts are underway to devise cloud detection algorithms for use with AIRS data. Correctly identified clear FOVS are necessary for proper instrument characterization and validation of the AIRS cloud-clearing algorithm. This poster will outline current research making use of the relatively high spatial resolution of the MODIS in conjunction with the high spectral resolution of the AIRS. Collocated MODIS 1-km data provide estimates of cloud fraction and variability within AIRS footprints. On the other hand, AIRS measurements provide additional spectral information not available from the relatively broad-band MODIS channels. For example, clear-sky ocean observations at night are ideal for initial AIRS science but these are conditions where low-level clouds are difficult to detect using either instrument alone. Use of both can eventually result in a global, high quality, clearsky AIRS data set. Measurements from the AIRS and AMSU instruments on the Aqua satellite are being matched with radiosonde and aircraft data used in the NCEP analysis. Over five months of data will be available. Results of these matches will be presented. Positioning System (GPS) receivers at fixed surface locations across the United States to determine IPW from the excess zenith-scaled signal delays induced by the presence of water vapor in the troposphere. The GPS IPW observations are accurate, precise to about 1 mm, and can be made under all meteorological conditions encountered to date. They are characterized by a small (20 km) footprint and are delivered every 30 minutes with less than 20 minutes latency. These data are shown to be an ideal resource with which to validate AIRS IPW retrievals and to provide a reliable constraint for the verification of AIRS vertical water vapor profiles using radiosonde observations. This paper describes the principle of measurement of GPS zenith delay, the identification of the residual zenith delay attributable to moisture, and the conversion of the moist delay to IPW. Standards for hardware and software for producing validation-quality observations are outlined. The extraction of a database of collocated AIRS and GPS IPW and radiosonde moisture profiles is described. Plans for statistical and case study analyses are discussed, and preliminary intercomparison results are presented. The EOS project office supports a number of field experiments providing data for comparison with AIRS observations. These include dedicated radiosondes, ozone and humidity sondes, cloud and water vapor lidars, infrared spectrometers and Global Positioning System receivers. These observations are timed to coincide with Aqua satellite overpasses, thus minimizing errors from atmospheric variability. These dedicated observations have measurement uncertainties better the AIRS system specifications, and the meteorological context of many are well characterized through additional observations. We describe here the data sets acquired by the AIRS dedicated validation experiments. Also presented are initial comparisons between AIRS retrievals and these dedicated observations, including direct comparisons of land and sea surface temperatures, profiles of temperature, water vapor and ozone, plus total ozone and water vapor. Indirect comparisons of cloud fraction are also discussed. 
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